Streptococcal infections were diagnosed in a group of strain 2 guineapigs. 10 of the animals had cervical lymphadenitis with abscess formation. Other lesions noted were: widespread lymphadenitis, pericarditis, myocardial degeneration, peritonitis, pleuritis, and chronic nephritis. It was not proved that the nephritis was a result of the streptococcal infection, although a relationship was inferred. Chains of gram-positive cocci were seen in lymph nodes and pleural exudate. These organisms were cultured from the exudate and identified serologically as belonging to Lancefield's group C.
Streptococcal infection of guinea-pigs is a recognized entity, although reports illustrating the gross and histological features of the condition are scarce. The condition was first described by Boxmeyer (1907) . The disease known as 'lumps' was observed in over 50% of the guinea-pigs from the caviery examined.
The causative organism was a short-chain haemolytic streptococcus in all cases. Subsequently, the infection has been found in guinea-pigs from such widely separated areas as Japan, Brazil, Germany, and the United States (Imaizumi, Tanaka & Tajima, 1955; Torres, Pacheco & Cardoso, 1949; Hartwigk, 1949; Hardenbergh, 1926) . A similar clinical and gross pathological picture was described in guinea-pigs by Smith (1941) . The aetiological agent in Smith's cases was Streptobacillus moniliformis.
The clinical signs and lesions were remarkably consistent in these reports. The disease was characterized by subcutaneous swellings of the lymph nodes, which may eventually rupture.
The involved nodes were usually those of the head or the cervical region. Hardenbergh (1926) Boxmeyer (1907) . Moen (l936a) , Hartwigk (1949) , Torres et at. (1949) , and Tmaizumi et al. (I 955) were all able to isolate beta-haemolytic streptococci from affected guinea-pigs.
Since the infected animals may remain in good flesh and show no signs other than subcutaneous swellings, lymphadenitis may go undetected in a colony for some time. The presence of such an infection could significantly alter experimental results, however, and should be kept in mind when selecting animals for experiments.
CLINICAL HISTORY
In December 1966, a herd consisting of 42 strain 13 and 42 strain 2 guineapigs was brought to the Armed Forces Institute of Pathology (AFIP) from another research facility.
Herd history prior to the arrival at the AFIP was unknown.
They were housed* in guinea-pig racks containing drawers each -In conducting the research described in this report the investigators adhered to the Guide for laboratory animal facilities and care as promulgated by the Committee on the Guide for Laboratory Animal Resources, National Academy of Sciences-National Research Council.
with 6 females and I male to each drawer. Cedar shavings were used for bedding.
The bedding was changed 3 times a week, and the cages were sterilized weekly. The diet consisted of commercial guinea-pig pelleted diet supplemented with kale.
The first clinically apparent case of cervical lymphadenitis was seen in a strain 2 female 3 weeks after the animals arrived at the AFIP.
The changes consisted of nodular swellings in the cervical region, and a roughened hair coat. A total of 10 strain 2 females developed clinically apparent swellings of variable size in the cervical region during the 8 months that they were observed.
All the animals continued to eat well and to grow at a normal rate. No deaths were attributed to the presence of the infection, although 1 guineapig, without noticeable lymph node enlargement, became moribund and was euthanized.
Females were placed in individual wire-bottomed cages following breeding, in an effort to 'reduce the spread of infection.
Males with cervical swellings were culled from the herd.
Animals that were randomly necropsied during the course of the experiment were examined for cervical lesions.
Swabs of the oral mucosa and small intestine, pieces of liver, lymph nodes, and heart blood were collected for bacterio,logical examination.
Samples of exudate from lesions were cultured on blood agar, McConkey's agar, Mannitol agar, and thioglycolate broth. Haemolytic streptococci were isolated from all but 2 affected animals.
These streptococci were typed serologically and were identified as belonging to Lancefield's group C.
None of the strain 13 guinea-pigs housed in the same room showed lymphadenitis either clinically or at necropsy, and lymphadenopathy was not detected in any guinea-pigs housed in other rooms of the vivarium.
At the termination of the study, the remaining strain 2 guinea-pigs were necropsied.
Oral and rectal swabs were collected from 20 strain 2 animals obtained from a different source for bacteriological examination at the same time. All of these animals were negative for group C streptococci.
GROSS PATHOLOGY
The distribution of lesions is given in Table I . Since lesions in all affected animals were qualitatively similar, each lesion will be given a composite description.
Lymph nodes. Involved nodes were usually in the cervical region, but inguinal nodes were affected in I animal.
The nodes were enlarged, being visible in the live animal as unilateral or bilateral swellings at the angle of the jaw (Fig. I) . At necropsy, these nodal swellings were irregular, rounded to ovoid, and fluctuant (Fig. 2) . They contained yellow-white purulent material which occasionally was inspissated and caseous.
A tract was noted from the involved node to the oral cavity in a few animals.
These tracts were hard and fibrous and did not contain exudate. 
Heart and pericardium.
The pericardium was thickened by a yellow-white, fibrinopurulent exudate.
The pericardium was adhered to the epicardium, lungs and parietal pleura.
Lungs and pleura. The pleural cavity contained 3-5 ml of yellow, slightly viscid fluid. The pleural surfaces were covered by a thick tenacious exudate similar to that observed on the pericardium.
The parietal and visceral pleura were adhered at numerous points.
The lungs were dark purple and collapsed.
In several animals there were only randomly scattered depressed purple foci and no pleural lesions.
Liver. Many animals had 1-5 mm white foci scattered throughout the liver. Others had larger irregular tan or yellow areas with no particular lobular distribution.
Kidney.
Affected kidneys varied in degree of gross involvement. They were yellow-tan, and the least affected had a few 0.5-1.0 mm pits on the surface. These pits were larger and more diffuse in more severely involved cases, giving the kidneys a roughened granular appearance (Fig. 3) . Kidney involvement was bilateral in every affected animal. 
HISTOPATHOLOGY
Lymph nodes. Normal nodal architecture was destroyed by a severe inflammatory process (Fig. 4) . The centres of the nodes were necrotic, with eosinophilic and basophilic debris and many neutrophils present.
Grampositive cocci in short chains were seen at the periphery of the severely necrotic areas (Fig. 5 ). Surrounding the necrotic centre was a zone of histiocytes and lymphocytes enmeshed in fibrin, and external to this zone was a capsule of well vascularized collagen.
Variable amounts of perinodaloedema were noted.
The tracts between the nodes and the oral cavity were composed of fibrous connective tissues and an infiltrate consisting of histiocytes and some lymphocytes. 
Heart.
Severe fibrinous pericarditis was present in I animal (Fig. 6 ). Histiocytes and lymphocytes were randomly scattered throughout the fibrin. Several necrotic foci, with accumulations of neutrophils, were present in the fibrinous exudate.
Chains of streptococci were present near these necrotic areas. Capillary proliferation and formation of mature granulation tissue was noted in the older portions of the lesion. The animal that was killed when it became clinicaUy sick had a focal disseminated myocardial degeneration (Fig. 7) . Some of these foci contained calcium demonstrable by Alizarin red-S r }iig. 6. Severe fibrinous pericarditis. A myocardium; B thickened pericardium.
Haematoxylin and eosin. Line represents 300 11m.
Ng. 7. Focal m}'ocarditis.1Jegeneration ot myocardial fibres. Periodic acid-Schiff. Line represents 30 l-lm. stammg, and a slight apparent increase in connective tissue was also noted in several foci. The endocardial and intimal surfaces of the aorta had small projections into their lumens which contained a slight infiltrate of neutrophils and lymphoid cells. A similar focus was noted on the left atrio-ventricular valve.
Lungs and pleura. The pleural lesion was similar histologically to the previously described pericarditis.
The alveolar walls were thickened by a proliferation of histiocytes, and many alveoli were collapsed. Numerous large macrophages were present within alveolar spaces. The lung appeared uniformly consolidated (Fig. 8) , and focal areas of necrosis were noted throughout the lung parenchyma. Liver. Focal to diffuse fatty change and isolated foci of necrosis with no appreciable inflammatory reaction were noted.
Kidneys. The lesions varied depending on the degree of gross involvement.
The cortex was irregular and foci of interstitial inflammation were noted in several animals (Fig. 9) . In others the lesion consisted of wedge-shaped subcortical areas of tubular collapse.
Within these areas there was variable fibrosis and minimal accumulation of lymphoid cells (Fig. 10) . Vascular lesions were not observed in any of the kidneys, and no bacteria were present in any of the sections. A small plate of heteroplastic bone was noted in 1 kidney. SCHMIDT, BEATTLE AND GARNER Fig. 9 . Kidney; note irregularity of cortex and focal accumulation of lymphoid cells (arrow). Haematoxylin and eosin. Line represents 200 11m.
DISCUSSION
Lancefield group C streptococci have been reported to cause inflammation of the heart, pericardium, lung, pleura, liver, peritoneum, and joints (Moen, 1936b; Torres et al., 1949; Paterson, 1967) . However, most of the emphasis has been on the production of cervical lymphadenitis.
A diagnosis of streptococcal infection cannot be made clinically or at necropsy, because other agents including Streptobacillus moniliformis (Lane-Petter & Porter, 1963; Moen, 1936b) , Mucor spp. (Moen, 1936b) , and Salmonella linate (Paterson & Cook, 1955) can also cause lymphadenitis.
Diagnosis must therefore depend on histological and cultural demonstration of the causative organism. Systemic streptococcal infection in guinea-pigs apparently has 2 phases, an acute septicaemia at which time myocardial necrosis may occur, and a chronic stage, following bacterial localization which leads to fibrinopurulent pneumonia, pleuritis and pericarditis, as was seen in our animals.
Myocardial necrosis, similar morphologically to what we observed, has been produced experimentally in rabbits by the intracardial injection of group A streptococci and streptolysin S (Bentwich, Silberstein, Boss & Ginsberg, 1968) . A single intravenous injection of proteinase derived from group A streptococci in guinea- Line represents 100 11m.
11
pigs, produced gross yellow streaks and plaques in the heart (Kellner & Robertson, 1954) . These lesions were found histologically to be focal areas of necrosis.
Our findings indicate the possibility that group C streptococci or some of their products can cause similar lesions.
Whether or not the kidney lesions we observed are due to direct or indirect action of the bacteria or their products is not known. Boxmeyer (1907) mentioned that acute parenchymatous changes occurred in the kidneys of his animals, but did not describe or illustrate these changes.
We did not observe bacteria in the kidneys of our animals, nor did we recover any organisms from any of the kidneys.
Streptococci (usually of group A) can produce interstitial nephritis in man, usually as a complication of scarlet fever. A similar cause SCHMIDT, BEATTIE AND GARNER and effect relationship, based on circumstantial evidence, is indicated in our guinea-pigs.
Glomerulonephritis was not noted in any of the guinea-pigs, although there is a relationship between streptococcal infection in man and glomerulonephritis (Anderson, 1960) . The portal of entry of the organisms may be the oral cavity (Hardenbergh, 1926) . Focal cardiac necrosis has been produced in rabbits by injecting streptolysins and protein concentrates from cultures of group A streptococci into the tonsils (Zeiri, Bentwich, Boss, Ginsberg & Harris, 1967) . The findings of a fibrotic tract from the oral cavity to the cervical nodes in several of our animals would support the view that the oral cavity is the initial route of entry of the streptococcus, probably due to trauma from contaminated bedding or roughages. When guinea-pigs were transferred to cages with wire-mesh floorings above the litter, the incidence of infection declined significantly. No streptococcal infections were noted in animals in our colony that were maintained entirely on wire mesh. It is apparent that management plays a significant part in the genesis of this disease, and since diseased animals cannot be considered proper experimental subjects, necessary preventive measures should be exercised.
Since the disease may present as a septicaemic condition, proper necropsies, histological and bacteriological examinations are necessary for definitive diagnosis.
